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EXAMINER'S ANSWER 



This is in response to the appeal brief filed November 30, 2007 appealing from the 
Office action mailed April 20, 2007. 
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(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

The following are the related appeals, interferences, and judicial proceedings 
known to the examiner which may be related to, directly affect or be directly affected by 
or have a bearing on the Board's decision in the pending appeal: 

10/760,640, 10/760,652, 10/760,599, 10/760,813, and 10/761,073. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct: 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

The appellant's statement of the grounds of rejection to be reviewed on appeal is 
correct. 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(8) Evidence Relied Upon 

2002/0129211 Arimilli 9-2002 
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6,931,496 



Chen 



04-2003 



6,484,240 



Cypher 



11-2002 



(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 

Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 8-10, 12, 18-19, and 24-32 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Arimilli (2002/0129211) in view of Chen (6,931,496). 

As per claim 1, Arimillli discloses a system comprising: a first node including data 
having an associated state, the associated state of the data at the first node being a 
modified state [page 7, par. 0060, claim text 1]; and a second node operative to provide 
a non- migratory source broadcast request for the data, the second node being 
operative to receive the data from the first node and assign a shared state to an 
associated state of the data at the second node [par. 0029, page 7, par. 0060, 0062, 



claim text 1]. 
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However, Arimillli does not explicitly teach the first node being operative in 
response to the non-migratory source broadcast request to provide the data to the 
second node and to transition the associated state of the data at the first node from the 
modified state to an owner state without updating memory as required by the claim. 

Chen discloses the first node being operative in response to the non-migratory- 
source broadcast request to provide the data to the second node and to transition the 
associated state of the data at the first node from the modified state to an owner state 
without updating memory [col. 5, II 5-10, II 36-42, II 60 to col. 6, II 6] to provide a data 
maintenance method in a distributed shared memory system to efficiently solve the - 
access deadlock problem (col. 3, I1 10-12). 

Since the technology for implementing a cache coherency system with 
transitioning the associated state of the data at the first node from the modified state to 
an owner state without updating memory was well known as evidenced by Chen, an 
artisan would have been motivated to implement this feature in the system of Arimillli to 
provide a data maintenance method in a distributed shared memory system to efficiently 
solve the access deadlock problem. Thus, it would have obvious to one of ordinary skill 
in the art at the time of invention by Applicant, to modify the system of Arimillli to include 
transitioning the associated state of the data at the first node from the modified state to 
an owner state without updating memory because this would have provided a data 
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maintenance method in a distributed shared memory system to efficiently solve the 
access deadlock problem (col. 3, 11 10-12) as taught by Chen. 

As per claim 8, Chen discloses the first node is operative in response to the non- 
migratory source broadcast request to provide a shared data response to the second 
node [col. 6, II 1-6]. 

As per claim 9, Arimillli discloses further migration of the data from the second 
node is precluded when the associated state of the data at the second node is the 
shared state [Abstract], 

As per claim 10, Chen discloses at least one other node that provides a non-data 
response to the second node in response to the non-migratory source broadcast 
request from the second node, the non-data response indicating that the at least one 
other node does not have a valid copy of the data requested by the second node [col. 7, 
II 55-61]. 

As per claim 12, the rationale in the rejection of claim 1 is herein incorporated. 
Arimilli further discloses second processor nodes having cache lines with associated 
states, and that the second processor node is operative to provide a non-migratory read 
request for data [Fig. 1; par. 0029]. 
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As per claim 18, the rationale in the rejection of claim 9 is herein incorporated. 

As per claim 19, the rationale in the rejection of claim 10 is herein incorporated*. 

As per claim 24, the rationale in the rejection of claim 1 is herein incorporated. 

As per claim 25, the rationale in the rejection of claim 1 is herein incorporated. " 
Arimilli further discloses means for providing the data from the second node to the first 
node in response to a migratory read request [Figs. 3-4; master receives store operation from 
processor, owned state] par. 0029]; and means for transitioning the modified state 
associated with the data at the second node to an invalid state [Figs. 3-4, master performs 
store, issues kill transactions to invalidate copies held by other agents] pars. 0006-0008]. 

As per claim 26, Chen discloses means for selecting one of the XREADM 
request and XREADN request to broadcast from the first node [Figs. 4 and 5]. 

As per claim 27, Chen discloses means for predictively selecting one of the 
XREADM request and XREADN request to broadcast from the first node [Figs. 4 and 5]. 

As per claim 28, the rationale in the rejection of claim 1 is herein incorporated. 
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As per claim 29, the rationale in the rejection of claim 1 is herein incorporated. 
Arimilli further discloses broadcasting from a first node a migratory read request for data 
responsive to the migratory request for the data [Figs. 3-4; par. 0029] 

As per claim 30, the rationale in the rejection of claim 26 is herein incorporated. 

As per claim 31 , the rationale in the rejection of claim 27 is herein incorporated. 

As per claim 32, the rationale in the rejection of claim 1 is herein incorporated. 
Arimilli further discloses a cache coherency that permits migration of data to a cache 
associated with a source processor from a cache associated with a target processor 
when a migratory request is issued [Figs. 3-4; master receives store operation from processor, 
owned state] master performs store, issues kill transactions to invalidate copies held by other agents] 
par. 0029]. 

Claims 11 and 20-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Arimillli (2002/012921 1) in view of Chen (6,931,496) and further in view of Cypher 
(6,484,240). 

As per claim 1 1 , Arimillli discloses the first node defines a first processor and the 
second node defines a second processor [Fig. 1], the first and second processors each 
having an associated cache that comprises a plurality of cache lines [Fig. 1], the first 
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and second processors being capable of communicating with each other and with a 
system memory via an interconnect [Fig. 1, System Bus 12]. 

Chen further discloses the system further comprising a first cache controller 
associated with the first processor and a second cache controller associated with the 0 
second processor [Fig. 1], the first cache controller being operative to manage data 
requests and responses for the associated cache of the first processor [Fig. 1], the first 
cache controller effecting state transitions associated with the data in the associated 
cache of the first processor based on the data requests and responses for the 
associated cache of the first processor [Fig. 1], the second cache controller being 
operative to manage data requests and responses for the associated cache of the 
second processor [Fig. 1], the second cache controller effecting state transitions 
associated with the data in the associated cache of the second processor based on the 
data requests and responses for the associated cache of the second processor [Figs. 2- 
5]. 

However, Arimilli and Chen do not explicitly teach each cache line having a 
respective tag address that identifies associated data and each cache line having state 
information that indicates a state of the associated data for the respective cache line as 
required by the claim. 

Cypher discloses each cache line having a respective tag address that identifies 
associated data and each cache line having state information that indicates a state of 
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the associated data for the respective cache line [col. 1 , II 20-25] to specify the access 
rights and ownership responsibilities for a corresponding processor (col. 1, II 23-25). - 

Since the technology for implementing a cache coherency system with each 
cache line having a respective tag address that identifies associated data and each 
cache line having state information that indicates a state of the associated data for the 
respective cache line was well known as evidenced by Cypher, an artisan would have 
been motivated to implement this feature in the system of Arimilli and Chen in order to 
specify the access rights and ownership responsibilities for a corresponding processor. 
Thus, it would have been obvious to one of ordinary skill in the art at the time of 
invention by Applicant to modify the system of Arimilli and Chen to include each cache 
line having a respective tag address that identifies associated data and each cache line 
having state information that indicates a state of the associated data for the respective 
cache line since this would have enabled specifying the access rights and ownership w 
responsibilities for a corresponding processor (col. 1, II 23-25) as taught by Cypher. 

As per claim 20, the rationale in the rejection of claim 11 is herein incorporated. 

As per claim 21, the rationale in the rejection of claims 1 and 1 1 is herein 
incorporated. Arimilli further discloses a source processor having an associated source 
processor cache, the source processor being operative to issues a selected one of a 
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non-migratory source broadcast (XREADN) request for data and a migratory source 
broadcast (XREADM) request for the data [Figs. 3-4; par. 0029]. 



As per claim 22, Chen discloses the source processor further comprises an 
associated source processor cache having a source processor cache line for storing the 
data, the source processor cache line having an associated state, the source processor 
storing the data in the source processor cache line and assigning a shared state to the 
associated state of the source processor cache line in response to receiving the S- 
DATA response from the target processor [coll6, II 58 to col. 7, II 17; col. 7, II 49 to col. 
8, II 3]. 

As per claim 23, Chen discloses the source processor further comprises an 
associated source processor cache having a source processor cache line for storing the 
data, the source processor cache line having an associated state, the source processor 
storing the data in the source processor cache line and assigning a dirty state to the 
associated state of the source processor cache line in response to receiving the D- 
DATA response from the target processor [col. 7, II 49-61; col. 8, II 52-67]. 

Allowable Subject Matter 

Claims 2-7, 13-17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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(10) Response to Argument 

In view of the following discussion, Examiner would like to emphasize the 
following: 

Sources of rationale supporting a rejection under 35 U.S.C. 103 may be in a 
reference, or reasoned from common knowledge in the art, scientific principles, art 
recognized equivalents, or legal precedent. The CCPA has held that "in considering the 
disclosure of a reference, it is proper to take into account not only specific teachings of 
the reference but also the inferences which one skilled in the art would reasonably be 
expected to draw therefrom." In re Preda, 401 F.2d 825, 826, 159 USPQ 342, 344 
(CCPA 1968); MPEP 2144.01. 

In determining obviousness under 35 U.S.C. 1 03 in view of the Supreme Court 
decision in KSR International Co. v. Teleflex Inc., the Supreme Court stated that: "If a 
technique has been used to improve one device, and a person of ordinary skill in the art 
would recognize that it would improve similar devices in the same way, using the 
technique is obvious unless its actual application is beyond his or her skill". 

Still further, the Court states that "the focus when making a determination of 
obviousness should be on what a person of ordinary skill in the pertinent art would have 
known at the time of the invention. ..and this is regardless of whether the source of that 
knowledge and ability was documentary prior art, general knowledge in the art, or 
common sense". 
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In light of the forgoing, Examiner would like to accentuate that the combinations 
of Arimilli and Chen is relied upon in rejecting claims 1, 8-10, 12, 18-19, and 24-32, and 
the combinations of Arimilli, Chen, and Cypher in rejecting claims 11 and 20-23. 
Appellant, in his arguments for the most part, appears to ignore the combined teaching 
of the cited references but simply argues the references individually in an attempt to 
show nonobviousness. In response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1 981 ); In re Merck & Co., 800 F.2d 1 091 , 231 
USPQ 375 (Fed.Cir. 1986). 

Appellant's argument on page 18 of the remarks that Arimilli fails to teach that 
"the second node is operative to receive data from the first node and that the second 
node is operative to assign a shared state to an associated state of the data at the 
second node", recited in claim 1, is clearly erroneous. 

Examiner strongly disagrees with Appellant's assumption. Arimilli clearly 
discloses "master 26 of a first agent, for example, processor complex 10a (i.e., first 
node), issues modifying transaction 150a on system bus 12 that targets a cache line 
that is indicated as shared in the cache directory 22 of at least one agent 10 (i.e., 
second node); a result of a store request by the processor 16 in the second agent 10 
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that targets a cache line marked as shared in the second agent's cache processor 22 : 
par. [0029]'." 

In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091 , 231 USPQ 375 (Fed. Cir. 
1986). • 

Chen also can be relied upon for such teaching as shown in the following: "at 
least a first and a second nodes; the first node includes an external cache for storing a 
data from a local memory of the second node and at least two processors optionally 
accessing the data from the external cache; whether a second certain one of at least 
two processors is allowed to share the modified data is further determined; if the second 
certain processor is allowed to share the modified data, it may directly request the 
modified data from the first certain processor; Abstract". 

Furthermore, Examiner would like to point out that the functional recitations of 
"the second node is [ capable of or] operative to receive data from the first node and that 
the second node is [ capable of orl operative to assign a shared state do not make the 
claimed invention patentably distinct over the prior art of record. While features of a 
system may be recited either structurally or functionally, claims directed to a system 
must be distinguished from the prior art in terms of structure rather than function. In re 
Schreiber, 128 F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed. Cir. 1997) (The 
absence of a disclosure in a prior art reference relating to function did not defeat the 
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Board's finding of anticipation of claimed apparatus because the limitations at issue 
were found to be inherent in the prior art reference); see also In re Swinehart, 439 F;2d 
210, 212-13, 169 USPQ 226, 228-29 (CCPA 1971);< In re Danly, 263 F.2d 844, 847, 
120 USPQ 528, 531 (CCPA 1959). "System claims cover what a device is, not what a 
device does." Hewlett-Packard Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1469, 15 
USPQ2d 1 525, .1 528 (Fed. Cir. 1 990) (emphasis in original). 

Still further, claim 1 recites, inter alias, "the second node is operative to receive 
data from the first node and that the second node is operative to assign a shared state 
to an associated state of the data at the second node". While these limitations require "a 
second node" and "a first node", the functional recitations: "receiving data" and 
"assigning a shared state to an associated state of the data" do not distinguish the 
claims from the prior art. 

Appellant's argument on page 21, paragraph 1 that "none of the situations taught 
or suggested by Arimilli describes a second node receives data from a first node having 
data in a modified state and assigning a shared state to the data at the second node, 
consistent". 

Examiner strongly disagrees with such allegation. As shown above, Arimilli 
clearly discloses "master 26 of a first agent, for example, processor complex 10a (i.e., 
first node), issues modifying transaction 150a on system bus 12 that targets a cache 
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line that is indicated as shared in the cache directory 22 of at least one agent 10 (i.e.. 
second node): a result of a store request by the processor 16 in the second agent 10 
that targets a cache line marked as shared in the second agent's cache processor 22 ; 
par. [0029]." 

In support of these allegations, appellant assumes in Arimilli "a target cache line 
is either: (a) already in the shared state (thus the data is not provided by another node)' 
or (b) received from another agent 10". 

However, it is clear that such contention cannot be supported for Arimilli makes it 
abundantly clear "master 26 of a first agent, for example; processor complex 10a (i.e., 
first node), issues modifying transaction 150a on system bus 12 that targets a cache 
line that is indicated as shared in the cache directory 22 of at least one agent 10 (i.e., 
second node); a result of a store reguest by the processor 16 in the second agent 10 
that targets a cache line marked as shared in the second agent's cache processor 22 ; 
par. [0029];" where it is readily apparent that a node issues a transaction targeting a 
cache line and a result of a store request by a processor that targets the cache line 
marked as shared in the second node. 

Additionally, in response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
USPQ 375 (Fed. Cir. 1986). 
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Appellant's argument on page 21, paragraph 3 to page 22, paragraph 1 that 
none of the cited sections of Chen, nor Chen more generally, teach or suggest that "a» 
first node is operative to provide the data to the second node and transition the 
associated state of the data at the first node from the modified state to an owner state in 
response to a non-migratory source broadcast request provided by the second node" re 
cited in claim 1 is clearly erroneous. 

First of all, in response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually 
where'the rejections are based on combinations of references. See In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
USPQ 375 (Fed. Cir. 1986). 

Furthermore, Examiner strongly disagrees with such contention. As described on 
pages 5, 8, of applicants' disclosure "a protocol employs a dirty (D-state) and an owner- 
shared state (O-state) to enable read migration without updating memory: the inclusion 
of the D-state and O-state in the cache coherency protocol allows for migration of data, 
without write-back, when reguested from a cache containing the data in the M-state ". 
Further, page 8, paragraph [0037] to page 9, paragraph [0039] provide instances where 
"a first node in response to a non-migratory source broadcast request provides data to a 
second node and transition ah associated state of the data at a first node from modified 
state to an owner state without updating memory", namely: 
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[0037] Upon receiving the data from the target processor 14, the source 
processor 12 places the data in the appropriate cache line in its cache 22. 
The source processor 12 transitions the cache line of the cache 22 from., 
the l-state to the D-state. In the D-state, the source processor 12 has the 
most up-to-date version of the data stored in its cache 22 and has not 
modified the data (e.g., by writing to the cache line in the cache 22). The 
data has thus migrated from the target processor 14 to the source 
processor 12 without write-back to (updating) the memory 16. Additionally, 
the D-state defines the processor 12 as a new cache ordering point for the 
data. 

[0038] Continuing with the above example, assume that a processor (e.g., 
processor 14) broadcasts a migratory read request (XREADM) for the 
data, which is stored in the D-state in cache 22 of processor 12, as may 
occur after the initial read migration described above. The source 
processor 14 broadcasts an XREADM request to all other processors in- 
the system 10, including the target processor 12 and those located in the 
other nodes 20, as well as to the memory 16. If the target processor 12 
has not modified (e.g., written) the data, the target processor responds by 
providing a shared data response to the source processor 14 and 
transitioning the target processor cache line associated with the data from 
the D-state to the O-state . The requested data is received at the source 
processor 14 and placed in the appropriate cache line in the source 
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processor cache 24. The source processor 14 cache line transitions from 
the l-state to the S-state because, at this point, an up-to-date copy of the 
data is shared by both the source processor 14 (S-state) and the target 
processor 12 (O-state). Migration from the target processor 12 to the 
source processor 14 has not occurred because the target had not 
modified the data at the time of the XREADM request. 
[0039] In the S-state, the source processor 14 has a valid and unmodified 
copy of the data. Since other processors may have valid copies of the 
data, the source processor 14 (being in the S-state) cannot respond to 
snoops by returning data and cannot write-back the data to memory 16. In 
the O-state, the target processor 12 has the most up-to-date version of the 
data stored in its cache 22. The target processor 12 cannot modify the 
data, and must write-back the data to memory 16 upon displacement (e.g., 
upon a write request or invalidate issued by another node). The target 
processor 12, being in the O-state, can respond to read requests by 
returning shared data, and thus may respond to subsequent read requests 
from other processors. 

Similarly, Chen unequivocally discloses "the data in the cache has 
been modified and exclusively owned by a certain processor of the local 
node, and thus has become different from that existing in the home node; 
a command is issued to read an exclusive copy of the specific data which 
is stored in the local node and has not been modified, or read an exclusive 



Application/Control Number: Page 19 

10/760,659 

Art Unit: 2188 

copy of the specific data which is stored in the local node and has been 
modified, or modify a shared copy of the specific data and exclusively own 
the specific data; changing the state of the local memory line of the remote 
node where the specific data is stored, from GONE into HOME, or 
changing the state of the local memory line of the remote node, from 
SHARED to HOME; col. 5, II 5-10, 36-42; col. 5, II 60 to col. 6, II 6." Chen 
further discloses "discriminating whether the data has been modified by a 
first certain one of the at least two processors on the condition that a " 
cache line of the external cache, where the data is stored, is in a CLEAN 
state; changing the state of the cache line from the CLEAN state to either 
of DIRTY-SHARED and DIRTY-ONLY state if the data has been modified 
into a modified data and allowing a second certain one of the at least two 
processors to directly reguest the modified data via a bus inside the first 
node when the cache line is in the DIRTY SHARED state ; col. 3, II 55-65; 
In CLEAN state, when the processor 1 12 is going to read and modify the 
exclusive copy of the data in the cache line, if the data is in the cache '. 
1141 but has been modified, the modified data in the cache line, which 
becomes different from the data stored in the local memory 1231 of the 
home node 12, will be directly read off the bus 115 and exclusively owned 
by the processor 112, and thus the state of the cache line changes from* 
CLEAN to DIRTY-ONLY; in CLEAN state, when the processor 112 is 
going to get a shared copy of the data in the cache line, and permits 
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another processor to share the data... if the data is in the cache 1141 but 
has been modified... the modified data in the cache line, which becomes 
different from the data stored in the local memory 1231 of the home node 
1 2, will be directly read off bus 1 1 5 by the processor 1 1 2 and shared with 
other processors, and thus the state of the cache line changes from 
CLEAN to DIRY-SHARED; col. 6, II 48 to col. 7, II 2." 

Thus, Chen clearly discloses, in the manner described in 
applicants' disclosure, "a protocol employs a dirty (D-state) and an owner- 
shared state (O-state) to enable read migration without updating memory; 
the inclusion of the D-state and O-state in the cache coherency protocol 
allows for migration of data, without write-back, when requested from a 
cache containing the data in the M-state, and as such discloses "a first 
node in response to a non-migratory source broadcast request provides 
data to a second node and transition an associated state of the data at a 
first node from modified state to an owner state without updating memory; 
col. 3, II 55-65; col. 5, II 5-10, 36-42; col. 5, II 60 to col. 6, II 6; col. 6, II 48 to 
col. 7, II 2". 



Appellant's arguments on page 22 that "since no non-migratory source broadcast 
request exists in Chen, there is no basis to conclude that the teachings of Chen would 
be operative to provide data to the second node in response to such non-migratory 
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broadcast request. Therefore, Arimilli taken in view of Chen fails to teach or suggest «. 

that a first node is operative , in response to a non-migratory source broadcast request, 

to provide data to a second node" are clearly erroneous. 

As shown above, Chen clearly discloses, in the manner described in 
applicants' disclosure, "a protocol employs a dirty (D-state) and an owner-shared 
state (O-state) to enable read migration without updating memory; the inclusion 
of the D-state and O-state in the cache coherency protocol allows for migration of 
data, without write-back, when requested from a cache containing the data in the 
M-state, and as such discloses "a first node in response to a non-migratory 
source broadcast request provides data to a second node and transition an 
associated state of the data at a first node from modified state to an owner state 
without updating memory; col. 3, II 55-65; col. 5, II 5-10, 36-42; col. 5, II 60 to col. 
6, II 6; col. 6, II 48 to col. 7, II 2". 

Additionally, Examiner would like to point out that while these 
limitations require "a second node" and "a first node", the functional recitations: 
"a node operative to [or capable ofl receiving data" and "assigning a shared state 
to an associated state of the data" do not distinguish the claims from the prior art. 
While features of a system may be recited either structurally or functionally, 
claims directed to a system must be distinguished from the prior art in terms of 
structure rather than function. In re Schreiber, 128 F.3d 1473, 1477-78, 44 
USPQ2d 1429, 1431-32 (Fed. Cir. 1997) (The absence of a disclosure in a prior 
art reference relating to function did not defeat the Board's finding of anticipation 
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of claimed apparatus because the limitations at issue were found to be inherent 
in the prior art reference); see also In re Swinehart, 439 F.2d 210, 212-13, 169* 
USPQ 226, 228-29 (CCPA 1971);< In re Danly, 263 F.2d 844, 847, 120 USPQ 
528, 531 (CCPA 1959). "System claims cover what a device is, not what a device 
does." Hewlett-Packard Co. v. Bausch & Lomb Inc., 909 F.2d 1464, 1469, 15 
USPQ2d 1525, 1528 (Fed. Cir. 1990) (emphasis in original). 

Appellant's arguments on page 23 that Chen fails to teach or suggest "a node 
operative to transition from a modified state to an owner state in response to the non- 
migratory source broadcast request" recited in claim 1, since in Chen, no command is 
taught or suggested that enables a second node to receive data from a node with data 
in either Dirty or Dirty-shared states and then set the state to a shared sate. 

Examiner strongly disagrees. Chen discloses, at least in Figs 2-5 how cache 
states are transitioned where it is readily apparent that such transitions result from data 
requests and responses of another node; "data in cache line is modified by certain 
processor; other processor may share modified data; another processor directly 
requests modified data; modified data is exclusively owned by certain processor; data in 
a cache line is modified, and the cache line changes from 1 st to 2 nd status; local memory 
line is in transition status; cache line recovers from 2nd to 1 st status; Fig. 5." 

Additionally, in response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 
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F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
USPQ 375 (Fed. Cir. 1986). 

Appellant's arguments on page 24 that "the Final Action appears to be 
impermissibly reading limitations into claim 1 that do not exist, and then basing its 
rejection on the erroneous limitations that are not present in claim 1" are clearly 
erroneous. 

It should be emphasized that the specification was not used in 
rejecting the claims, rather the combination of Arimilli and Chen is relied uppn 
in rejecting claim 1. Additionally, embodiments of the invention, provided in 
applicant's specification, are best suitable for a reasonable interpretation of 
the claimed subject matter. 

Examiner would like to make it clear that during examination, the claims, 
must be interpreted as broadly as their terms reasonably allow. In re 
American Academy of Science Tech Center, 367 F.3d 1359, 1369, 70 
USPQ2d 1827, 1834 (Fed. Cir. 2004). During examination, the Examiner 
must give claims their broadest reasonable interpretation (in light of the 
specification). This means that the words of the claim must be given their 
plain meaning unless the plain meaning is inconsistent with the specification. 
In re Zletz, 893 F.2d 319, 321, 13 USPQ2d 1320, 1322 (Fed. Cir. 1989); Chef 
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America, Inc. v. Lamb-Weston, Inc., 358 F.3d 1371, 1372, 69 USPQ2d 1857 
(Fed. Cir. 2004). 

Additionally, reading a claim in light of the specification, to thereby 
interpret limitations explicitly recited in the claim, is a quite different thing from 
reading limitations of the specification into a claim, to thereby narrow the 
scope of the claim by implicitly adding disclosed limitations which have no 
express basis in the claim. The Examiner simply applies to verbiage of the » 
proposed claims the broadest reasonable meaning of the words in their 
ordinary usage as they would be understood by one of ordinary skill in the art, 
taking into account whatever enlightenment by way of definitions or otherwise 
that may be afforded by the written description contained in applicant's 
specification. See also In re Morris, 127 F.3d 1048, 1054-55, 44 USPQ2d 
1023, 1027-28 (Fed. Cir. 1997). 

Appellant further submits. on page 24 that the Final Action has failed to cite 
any section of Chen (or any other reference) that teaches "a first node being 
operative to respond to a non-migratory source broadcast" recited in claim 1. 

As shown above, Chen clearly discloses, in the manner described in 
applicants' disclosure, "a protocol employing a dirty (D-state) and an owner- • 
shared state (O-state) to enable read migration without updating memory; the 
inclusion of the D-state and O-state in the cache coherency protocol allows for 
migration of data, without write-back (update), when requested from a cache 
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containing the data in the M-state", and as such discloses "a first node being 
operative to respond to a non-migratory source broadcast; col. 3, II 55-65; col. 5, 
II 5-10, 36-42; col. 5, II 60 to col. 6, II 6; col. 6, II 48 to col. 7, II 2". 

Additionally, Examiner would like to point out that while these 
limitations require "a first node", the functional recitation: "a node operative to [or 
capable of] responding to a non-migratory source broadcast " do not distinguish 
the claims from the prior art. While features of a system may be recited either „ 
structurally or functionally, claims directed to a system must be distinguished 
from the prior art in terms of structure rather than function. In re Schreiber, 128 
F.3d 1473, 1477-78, 44 USPQ2d 1429, 1431-32 (Fed. Cir. 1997) (The absence 
of a disclosure in a prior art reference relating to function did not defeat the 
Board's finding of anticipation of claimed apparatus because the limitations at 
issue were found to be inherent in the prior art reference); see also In re 
Swinehart, 439 F.2d 210, 212-13, 169 USPQ 226, 228-29 (CCPA 1971);< In re 
Danly, 263 F.2d 844, 847, 120 USPQ 528, 531 (CCPA 1959). "System claims « 
cover what a device is, not what a device cfoes." Hewlett-Packard Co, v. Bausch 
& Lomb Inc., 909 F.2d 1464, 1469, 15 USPQ2d 1525, 1528 (Fed. Cir. 1990) 
(emphasis in original). 

Appellant asserts on page 25 of the remarks that one of ordinary skill in 
the art would not combine and modify the teachings of Chen comprising a DSM system 
with the system of Arimilli comprising a central memory system because the person of 
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ordinary skill would recognize that the transactions required to maintain coherency in a 
DSM system would adversely affect the principal operation of a central memory system. 

However, such assumptions are just mere allegations for there is nothing 
either in Arimilli or in Chen supporting appellant's position and combining Arimilli and . 
Chen would provide no adverse result. Finally, , in determining obviousness under 35 
U.S.C 103 in view of the Supreme Court decision in KSR International Co. v. Teleflex 
Inc., the Supreme Court stated for purposes of 35 U.S.C 103, prior art can be either in 
the field of applicant's endeavor or be reasonably pertinent to the particular problem . 
with which the applicant was concerned. Furthermore, prior art that is in a field of 
endeavor other than that of the applicant, or solves a problem which is different from 
that which the applicant was trying to solve, may also be considered for the purposes of 
35 U.S.C 103. See, e.g., In re KSR International Co. v. Teleflex Inc., 550 U.S. aL,82 - 
USPQ2d at 1 396 (2007). 

In response to applicant's argument that "the transactions required to maintain 
coherency in a DSM system would adversely affect the principal operation of a central 
memory system", the test for obviousness is not whether the features of a secondary * 
reference may be bodily incorporated into the structure of the primary reference; nor is it 
that the claimed invention must be expressly suggested in any one or all of the 
references. Rather, the test is what the combined teachings of the references would 
have suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981). 
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Appellant's arguments on page 26, paragraph 2 that Chen fails to teach or 
suggest that "a first node is operative , in response to a non-migratory source broadcast 
request, to provide a shared data response to a second node" recited in claim 8 are 
clearly erroneous. 

Such arguments were addressed in the paragraphs supra and Examiner's 
position regarding claim 8 remains consistent with the response provided with respect to 
claim 1 as shown above. 

Additionally, in response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091 , 231 
USPQ 375 (Fed. Cir. 1986). 

Appellant's argument on page 28, paragraph 2 that Arimilli in view of Chen fails 
to teach or suggest that "data is stored in a second processor node cache line, wherein 
an associated state of the second processor node cache line is assigned a shared 
state" recited in claim 12 is clearly erroneous. 

Examiner strongly disagrees. Chen discloses, at least in Figs 2-5 how cache 
states are transitioned where it is readily apparent that such transitions result from data 
requests and responses of another node; " data in cache line is modified by certain 
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processor (e.g., second node): other processor (e.g.. second node) may share modified 
data: another processor directly requests modified data; modified data is exclusively 
owned by certain processor; data in a cache line is modified, and the cache line 
changes from 1 st to 2 nd status; Fig. 5." 

Appellant's argument on page 28, paragraph 3 that Arimilli in view of Chen fails 
to teach or suggest "a first processor node that is programmed to respond to a non- 
migratory source broadcast read request of the second processor node by providing a 
shared data response to the second processor node" recited in claim 12 is clearly 
erroneous. 

As shown above, with respect to claim 1, Chen clearly discloses, in the 
manner described in applicants' disclosure, "a protocol employs a dirty (D-state) 
and an owner-shared state (O-state) to enable read migration without updating 
memory; the inclusion of the D-state and O-state in the cache coherency protocol 
allows for migration of data, without write-back, when requested from a cache 
containing the data in the M-state", and as such discloses "a first processor node 
that is programmed to respond to a non-migratory source broadcast read request 
of the second processor node by providing a shared data response to the second 
processor node; col. 3, II 55-65; col. 5, II 5-10, 36-42; col. 5, II 60 to col. 6, II 6; 
col. 6, II 48 to col. 7, II 2". 
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Appellant's argument on page 29, paragraph 1 that Chen fails to teach the use of 
any "non-migratory source broadcast request issued by a source processor node" 
allegedly recited in claim 12 is clearly erroneous. 

As shown above, Chen clearly discloses, in the manner described in 
applicants' disclosure, "a protocol employing a dirty (D-state) and an owner- 
shared state (O-state) to enable read migration without updating memory; the 
inclusion of the D-state and O-state in the cache coherency protocol allows for 
m migration of data, without write-back (Update), when requested from a cache 
containing the data in the M-state", and as such discloses "non-migratory source 
broadcast request issued by a source processor node; col. 3, II 55-65; col. 5, II 5- 
10, 36-42; col. 5, II 60 to col. 6, II 6; col. 6, II 48 to col. 7, II 2". 

Additionally, in response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references 
individually where the rejections are based on combinations of references. See 
In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 
F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

Appellant's argument on page 29, paragraph 2 that Arimilli in view of Chen fails 
to teach or suggest "transitioning an associated state of the first processor from a 
modified state to an owner state without updating the memory" recited in claim 12 is 
clearly erroneous. 
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As shown above, Chen clearly-discloses, in the manner described in 
applicants' disclosure, "a protocol employing a dirty (D-state) and an owner- 
shared state (O-state) to enable read migration without updating memory; the 
inclusion of the D-state and O-state in the cache coherency protocol allows for 
migration of data, without write-back (Update), when requested from a cache 
containing the data in the M-state", and as such discloses "transitioning an 
associated state of the first processor from a modified state to an owner state 
without updating the memory; col. 3, II 55-65; col. 5, II 5-10, 36-42; col. 5, II 60 to 
col. 6, II 6; col. 6, II 48 to col. 7, II 2". 

At least in Figs 2-5, Chen shows how cache states are transitioned where 
it is readily apparent that such transitions result from data requests and 
responses of another node; "data in cache line is modified by certain processor; 
other processor may share modified data; another processor directly requests 
modified data; modified data is exclusively owned by certain processor; data in a 
cache line is modified, and the cache line changes from 1 st to 2 nd status; local 
memory line is in transition status; cache line recovers from 2nd to 1 st status; 
Fig.5." 

Appellant's argument on page 29, paragraph 2 that Chen fails to teach or 
suggest "any command that enables a second processor node to receive data from a 
processor node with the data in either of the DIRTY-ONLY and DIRTY-SHARED states 
indicate that data in an L3 cache has been modified" is clearly erroneous. 
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In response to applicant's argument that the references fail to show certain 
features of applicant's invention, it is noted that the features upon which applicant relies 
(i.e., any command that enables a second processor node to receive data from a 
processor node with the data in either of the DIRTY-ONLY and DIRTY-SHARED states 
indicate that data in an L3 cache has been modified) are not recited in the rejected 
claim(s). Although the claims are interpreted in light of the specification, limitations from 
the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed. Cir. 1993). 

Additionally, in response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 - 
F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 
USPQ 375 (Fed. Cir. 1986). 

Appellant's argument on page 30 paragraph 2 that "there is not proper motivation 
to combine Arimilli and Chen since Chen relates to management of an L3 cache by 
DSM controller whereas claim 12 recites first and second processor nodes having 
cache lines and associated cache states" is in error. 

However, such assumptions are just mere allegations for there is nothing 
either in Arimilli or in Chen supporting appellant's position. Additionally, in determining 
obviousness under 35 U.S.C 103 in view of the Supreme Court decision in KSR 
International Co. v. Teleflex Inc., the Supreme Court stated for purposes of 35 U.S.C 
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103, prior art can be either in the field of applicant's endeavor or be reasonably 
pertinent to the particular problem with which the applicant was concerned. 
Furthermore, prior art that is in a field of endeavor other than that of the applicant, or 
solves a problem which is different from that which the applicant was trying to solve, 
may also be considered for the purposes of 35 U.S.C 103. See, e.g., In re KSR 
International Co. v. Teleflex lnc. f 550 U.S. at_,82 USPQ2d at 1396 (2007). 

Appellant's argument that Chen fails to teach or suggest a relationship between 
three nodes (or processor nodes, as recited in claim 19): first second and at least one 
other node - and also fails to teach or suggest a system with source broadcast 
requests" is clearly in error. 

Examiner would like to point out that Applicant is reading limitations of the 
specification into the claims to thereby narrow the scope of the claims by implicitly 
adding disclosed limitations which have no express basis in the claims. This is 
impermissible importation of subject matter from the specification into the claim and 
such is not in accordance with USPTO rules and procedures. See MPEP 2111. See 
also In re Morris, 127 F.3d 1048, 1054-55, 44 USPQ2d 1023, 1027-28 (Fed. Cir. 1997). 

Additionally, Chen clearly discloses "a system including at least (i.e., 1-n 
processor nodes) a first and a second nodes including cache for storing data and at 
least two processors wherein the data can be modified by at least one of the at least 
two processors and a node may directly request data from another node (i.e., broadcast 
request); Abstract". 
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Furthermore, in response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually 
where the rejections are based on combinations of references. See In re Keller, 642 
F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 

o 

USPQ 375 (Fed. Cir. 1986). 

Applicant's argument on page. 33 that Arimilli taken in view of Chen fails to teach 
or suggest "data (requested by a non-migratory source broadcast read request 
(XREADN)) is provided to a first node, wherein a shared state is associated with the 
data at the first node in response to the first node receiving the data from a second 
node" recited in claim 24 is clearly erroneous. 

Examiner strongly disagrees with such contention. As described on pages 
5, 8, of applicants' disclosure "a protocol employs a dirty (D-state) and an owner-shared 
state (O-state) to enable read migration without updating memory; the inclusion of the 
D-state and O-state in the cache coherency protocol allows for migration of data, 
without write-back, when reguested from a cache containing the data in the M-state ". 
Further, page 8, paragraph [0037] to page 9, paragraph [0039] provide instances where 
"a first node in response to a non-migratory source broadcast request provides data to a 
second node and transition an associated state of the data at a first node from modified 
state to an owner state without updating memory", namely: 



Application/Control Number: Page 34 

10/760,659 

Art Unit: 2188 

[0037] Upon receiving the data from the target processor 14, the source 
processor 12 places the data in the appropriate cache line in its cache 22. 
The source processor 12 transitions the cache line of the cache 22 from 
the l-state to the D-state. In the D-state, the source processor 12 has the 
most up-to-date version of the data stored in its cache 22 and has not 
modified the data (e.g., by writing to the cache line in the cache 22). The 
data has thus migrated from the target processor 14 to the source 
processor 12 without write-back to (updating) the memory 16. Additionally, 
the D-state defines the processor 12 as a new cache ordering point for the 
data. 

[0038] Continuing with the above example, assume that a processor (e.g., 
processor 14) broadcasts a migratory read request (XREADM) for the 
data, which is stored in the D-state in cache 22 of processor 12, as may 
occur after the initial read migration described above. The source 
processor 14 broadcasts an XREADM request to all other processors in 
the system 10, including the target processor 12 and those located in the 
other nodes 20, as well as to the memory 16. If the target processor 1 2 
has not modified (e.g., written) the data, the target processor responds by 
providing a shared data response to the source processor 14 and 
transitioning the target processor cache line associated with the data from 
the D-state to the O-state . The requested data is received at the source 
processor 14 and placed in the appropriate cache line in the source 
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processor cache 24. The source processor 14 cache line transitions from 
the l-state to the S-state because, at this point, an up-to-date copy of the 
data is shared by both the source processor 14 (S-state) and the target 
processor 12 (O-state). Migration from the target processor 12 to the 
source processor 14 has not occurred because the target had not 
modified the data at the time of the XREADM request. 
[0039] In the S-state, the source processor 14 has a valid and unmodified 
copy of the data. Since other processors may have valid copies of the 
data, the source processor 14 (being in the S-state) cannot respond to 
snoops by returning data and cannot write-back the data to memory 16.Jn 
the O-state, the target processor 12 has the most up-to-date version of the 
data stored in its cache 22. The target processor 12 cannot modify the 
data, and must write-back the data to memory 16 upon displacement (e.g., 
upon a write request or invalidate issued by another node). The target . 
processor 12, being in the O-state, can respond to read requests by 
returning shared data, and thus may respond to subsequent read requests 
from other processors. 

Similarly, Chen unequivocally discloses "the data in the cache has 
been modified and exclusively owned by a certain processor of the local 
node, and thus has become different from that existing in the home node; 
a command is issued to read an exclusive copy of the specific data which 
is stored in the local node and has not been modified, or read an exclusive 
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copy of the specific data which is stored in the local node and has been 
modified, or modify a shared copy of the specific data and exclusively own 
the specific data; changing the state of the local memory line of the remote 
node where the specific data is stored, from GONE into HOME, or 
changing the state of the local memory line of the remote node, from 
SHARED to HOME; col. 5, II 5-10, 36-42; coL 5, II 60 to col. 6, II 6." Chen 
further discloses "discriminating whether the data has been modified by a 
first certain one of the at least two processors on the condition that a 
cache line of the external cache, where the data is stored, is in a CLEAN 
state; changing the state of the cache line from the CLEAN state to either 
of DIRTY-SHARED and DIRTY-ONLY state if the data has been modified 
into a modified data and allowing a second certain one of the at least two 
processors to directly reguest the modified data via a bus inside the first 
node when the cache line is in the DIRTY SHARED state ; col. 3, II 55-65; 
In CLEAN state, when the processor 1 12 is going to read and modify the 
exclusive copy of the data in the cache line, if the data is in the cache 
1 141 but has been modified, the modified data in the cache line, which 
becomes different from the data stored in the local memory 1231 of the 
home node 12, will be directly read off the bus 115 and exclusively owned 
by the processor 112, and thus the state of the cache line changes from 
CLEAN to DIRTY-ONLY; in CLEAN state, when the processor 1 12 is 
going to get a shared copy of the data in the cache line, and permits 
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another processor to share the data... if the data is in the cache 1141 but 
has been modified... the modified data in the cache line, which becomes 
different from the data stored in the local memory 1231 of the home node 
12, will be directly read off bus 115 by the processor 112 and shared with 
other processors, and thus the state of the cache line changes from 
CLEAN to DIRY-SHARED; col. 6, II 48 to col. 7, II 2." 

Thus, Chen clearly discloses, in the manner described in 
applicants' disclosure, "a protocol employs a dirty (D-state) and an owner- 
shared state (O-state) to enable read migration without updating memory; 
the inclusion of the D-state and O-state in the cache coherency protocol 
allows for migration of data, without write-back, when requested from a 
cache containing the data in the M-state, and as such discloses "a first 
node in response to a non-migratory source broadcast request provides 
data to a second node and transition an associated state of the data at a 
first node from modified state to an owner state without updating memory; 
col. 3, II 55-65; col. 5, II 5-10, 36-42; col. 5, II 60 to col. 6, II 6; col. 6, II 48 to 
col. 7, II 2". 



Appellant's further argue on page 33, paragraph 2 that Arimilli in view of 
Chen fails to teach or suggest "means for providing data from a second 
node in response to a XREADN request" recited in claim 24. 
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As shown above, Chen discloses "providing data from a second 
node in response to a XREADN request". It is worth mentioning that the 
"means for providing" is a processor as shown on page 12, line 8 of the 
Brief files November 30, 2007, and the combination of Arimilli and Chen 
clearly discloses such a processor. 

Appellant's argument on page 34, paragraph 2 that Arimilli in view of Chen 
fails to teach or suggest "means for transitioning a modified state associated with data 
at a second node to an owner state without updating the memory" recited in claim 24, is 
clearly erroneous. 

As shown above with respect to claim 1, the combination of Arimilli and 
Chen discloses "transitioning a modified state associated with data at a second node to 
an owner state without updating the memory". It is worth mentioning that the "means for 
transitioning a modified state" is a processor as identified on page 12 of the Brief filed 
on November 30, 2007, and the combination of Arimilli and Chen discloses such a 
processor. 

Appellant's argument on page 35 with respect to claim 25 has been addressed in 
the rejection of the claims and the paragraphs above and the same reasoning applies to 
limitations similar to those of claim 1 as shown above. 
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Appellant's argument on page 36 with respect to claim 29 has been addressedjn 
the rejection of the claims above and in the preceding paragraphs. The same reasoning 
also applies to limitations similar to those of claim 1 as shown above. 

Appellant's argument on page 37 with respect to claim 32 has been addressedjn 
the rejection of the claims above and in the previous paragraphs where same reasoning 
applies to limitations similar to those of claim 1 as shown above. 

Appellant's argument on page 39 with respect to claim 21 has been addressedjn 
the rejection of the claims above and in the paragraph supra where the same reasoning 
applies to limitations similar to those of claim 1 as shown above. 

In view of the foregoing, it is manifest that the claimed invention is not . 
patentably distinct over the combinations of Arimilli, Chen, and Cypher when interpreted 
in light of the specification and taken into account legal standards for determining 
obviousness under 35 U.S.C. 103 in view of the Supreme Court decision In re KSR 
International Co. v. Teleflex lnc. } 550 U.S. at_,82 USPQ2d at 1396 (2007). 
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(11) Related Proceeding(s) Appendix 

For the above reasons, it is believed that the rejections should be sustained. 
Respectfully submitted, 
January 30, 2008 

Mardochee Chery 
Examiner 
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